Postnatal development of orexin/hypocretin in rats.
We examined developmental changes of orexins/hypocretins and their receptors (OX1R and OX2R) in the rat hypothalamus from postnatal day 0 to 10 weeks, using in situ hybridization histochemistry for the prepro-orexin, OX1R and OX2R mRNAs and immunohistochemistry for orexin-A and orexin-B. The prepro-orexin mRNA was weakly detected in the lateral hypothalamic area (LHA) from days 0 to 15. Orexin-A- and -B-like immunopositive cells and fibers were not detected from days 0 to 10, but they were observed after day 15. The prepro-orexin mRNA in the LHA markedly increased between days 15 and 20. The OX1R mRNA was detected in the ventromedial hypothalamic area (VMH) at day 0. The OX2R mRNA was not detected in the paraventricular nucleus (PVN) at days 0 and 1, but weakly observed on day 5. The OX1R mRNA in the VMH and OX2R mRNA in the PVN gradually increased throughout the postnatal period. Next, we examined the effects of milk deprivation and intraperitoneal (i.p.) administration of leptin on the hypothalamic prepro-orexin mRNA in pups. Although 24-h milk deprivation did not affect the level of the prepro-orexin mRNA at days 5 and 10, i.p. administration of leptin from days 0 to 3 caused a significant increase in the prepro-orexin mRNA on days 5 and 10. These results suggest that the development of orexins may be associated with developmental changes such as increase of leptin, weaning, feeding and sleep/wakefulness states.